CHAPTER IV
PRIMARY CRYSTALLIZATION OF A TERNARY SYSTEM

27. Having outlined the manner of crystallization of binary alloys,
we may now take the next step toward the more general case of multiplex
systems already mentioned in Sec. 10 (Fig. 1) and which constantly occur
in practice. This approach may be made by investigating a ternary
alloy, which is the next more complicated than the one analyzed in the-
preceding pages. In other words, we will consider that portion of a
ternary system rich in iron and containing two other elements, to be
indicated by the symbols X and Y.

Adopting the well known method of representing such ternary system
by means of a diagram in three dimensions, this amounts to the study
of that corner of a cube (represented in isometric projection in Fig. 5)
closely adjacent to the edge AB corresponding to pure iron.

As before, the study will be restricted to the alloys which form a
homologous series of mixed crystals exclusively. There appears, then, on
each of the two faces of the cube ABX and ABY a binary equilibrium
diagram between iron and elements X and Y respectively such as has
already been studied in detail. The planes intersect in a common ordi-
nate, AB, representing pure iron; CD and CE respectively represent the
liquidus and solidus of the system Fe:Y (iron alloyed with element F)
and CF and CG those of the system Fe:X.

All points in the XY plane represent ternary alloys in iron, element X
and element Y. Ordinates erected vertically from these various points
represent the condition of those alloys with changing temperatures.
Each alloy may have such an ordinate, ending at the temperature where
the metal is entirely melted, and a surface formed by these ordinate-ends
passes through the liquidus curves CD and CF. It, also, may be called
a "liquidus surface," or more shortly, "liquidus."

In the same manner, the locus of all temperatures corresponding to
to the end of crystallization of the various ternary alloys, such as the
point L for the alloy I, is a surface passing through the two curves CE and
CG. It may be called the solidus. For the same reasons which apply
in the case of the binary solidus, this last surface is also the locus of
all the points representing the composition of the mixed crystals in
equilibrium with residual liquids at the various temperatures.

The compositions of conjugate solid and liquid phases in equilibrium
are represented by the intersection of solidus and liquidus with a horizon-
tal plane representing the temperature.
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